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PART  i 


INTRODUCTION 


The  IMS.  Armv  Defense  Ainrr.unition  Center  and  School 


(USADACSj.  Evaluation  Division,  was  tasked  by  the  LAS.  Army  Armament  Research. 
Development  and  Engineering  Center  (ARDEC),  SMCAR-HSK.  to  test  unitization 
procedures  for  shipping  bulk  propellant  in  fiberboard  drums.  Unitization  procedure'-  for 
fiber  drums  were  developed  by  the  Storage  and  Outloading  Division.  SMCAC-DLO. 
under  project  CA  190/1-82.  The  testing  procedures  that  were  used  for  evaluating  the 
unitization  procedures  for  fiberboard  drums  consisted  of  MIL-STD- 1660,  Design  Criteria 
for  Ammunition  Unit  Loads,  and  a  modified  MIL-STD- 1660  for  Limited  (Level  C> 
Transportation  and  Storage  of  Ammunition  Components. 


B.  AL  11 IQRITY.  This  test  was  conducted  in  accordance  with  mission  responsibilities 
delegated  by  the  U.S.  Army  Armament,  Munitions  and  Chemical  Command 
( AMCCO.M),  Rock  Island,  IL. 


C.  OBJECTIVE  The  objective  of  these  tests  is  to  assess  the  capability  of  the 
unitization  procedures  for  fiberboard  drums  to  meet  Army  functional/operational 


requirements  for  a  Limited  (Level  C)  Transportation  and  Storage  Cycle. 
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PART  3 


TEST  PROCEDURES 

The  test  procedures  outlined  in  this  section  were  extracted  from  MIL-STD- 1660,  Design 
Criteria  for  Ammunition  Unit  Loads  (8  April  1977)  and  a  modified  MIL-STD- 1660  for 
Limited  (Level  C)  Transportation  and  Storage  Cycle  for  Ammunition  Components. 
MIL-STD- 1660  identifies  four  steps  the  unitized  load  must  undergo  if  it  is  considered  to 
be  acceptable.  These  tests  are  synopsized  below: 

1.  STACKING  TESTS.  The  unit  load  shall  be  loaded  to  simulate  a  stack  of  identical 
unit  loads  stacked  16  feet  high,  for  a  period  of  one  hour.  This  stacking  load  is 
simulated  by  subjecting  the  unit  load  to  a  compression  of  weight  equal  to  an  equivalent 
16-foot  stacking  height.  The  compression  load  is  calculated  in  the  following  manner. 
The  unit  load  weight  is  divided  by  the  unit  load  height  in  inches  and  multiplied  by 
192.  The  resulting  number  is  the  equivalent  compressive  load  of  a  16-foot-high  unit 
stack. 

2.  REPETITIVE  SHOCK  TEST.  The  repetitive  shock  test  shall  be  conducted  in 
accordance  with  Method  5019,  Federal  Standard  101.  The  test  procedure  is  as  follows: 
The  test  specimen  shall  be  placed  on,  but  not  fastened  to,  the  platform.  With  the 
specimen  in  one  position,  vibrate  the  platform  at  1/2-inch  amplitude  (I -inch  double 
amplitude)  starting  at  a  frequency  of  about  3  cycles-per-second.  Steadily  increase  the 
frequency  until  the  package  leaves  the  platform.  The  resonant  frequency  is  achieved 


when  a  1/16-inch-thick  feeler  may  be  momentarily  slid  freely  between  every  point  on 
the  specimen  in  contact  with  the  platform  at  some  instance  during  the  cycle  or  a 
platform  acceleration  achieves  a  magnitude  of  ±1  G.  Midway  into  the  testing  period 
the  specimen  shall  be  rotated  90  degrees  and  the  test  continued  for  the  duration. 

Unless  failure  occurs,  the  total  time  of  vibration  shall  be  two  hours  if  the  specimen  is 
tested  in  one  position;  and,  if  tested  in  more  than  one  position,  the  total  time  shall  be 
three  hours. 

3.  EDGEWISE  DROP  TEST.  This  test  shall  be  conducted  by  using  the  procedures  of 
Method  5008,  Federal  Standard  101.  The  procedure  for  the  Edgewise  Drop  (Rotational) 
Test  is  as  follows;  The  specimen  shall  be  placed  on  its  bottom  with  one  end  of  the 
base  of  the  container  supported  on  a  sill  nominally  6  inches  high.  The  height  of  the 
sill  shall  be  increased,  if  necessary,  to  ensure  that  there  will  be  no  support  for  the  base 
between  the  ends  of  the  container  when  dropping  takes  place,  but  should  not  be  high 
enough  to  cause  the  container  to  slide  on  the  supports  when  the  dropped  end  is  raised. 
The  unsupported  end  of  the  container  shall  then  be  raised  and  allowed  to  fall  freely  to 
the  concrete,  pavement,  or  similar  underlying  surface  from  a  prescribed  height.  Unless 
otherwise  specified,  the  height  of  drop  for  level  A  protection  shall  conform  to  the 


following  tabulation: 


Drop  Levels 


4.  IMPACT  TEST.  This  test  shall  be  conducted  by  using  the  procedure  of  Method 
5023,  Incline-Impact  Test  of  Federal  Standard  101.  The  procedure  for  the 
Incline-Impact  Test  is  as  follows:  The  specimen  shall  be  placed  on  the  carriage  with 
the  surface  or  edge  which  is  to  be  impacted  projecting  at  least  2  inches  beyond  the 
front  end  of  the  carriage.  The  carriage  shall  be  brought  to  a  predetermined  position  on 
the  incline  and  released.  If  it  Is  desired  to  concentrate  the  impact  on  any  particular 
position  on  the  container,  a  4x4-inch  timber  may  be  attached  to  the  bumper  in  the 
desired  position  before  the  test.  No  part  of  the  timber  shall  be  struck  by  the  cairiage. 
The  n(. ■  ition  of  fhe  contains  rin  the  carriage  and  the  seuuence  in  which  surfaces  and 
edges  are  subjected  to  impacts  may  be  at  the  option  of  the  testing  activity  and  will 
depend  upon  the  objective  of  the  tests.  When  the  test  is  to  determine  satisfactory 
requirements  for  a  container  or  pack,  and,  unless  otherwise  specified,  the  specimen  shall 
be  subjected  to  one  impact  on  each  surface  that  has  each  dimension  Ie>s  than  T5  feet. 
Unless  otherwise  specified,  the  velocity  at  time  of  impact  shall  be  7-feet-per-second. 
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i .  STACK  1  NO  Ti-.S'l  I  he  te't  ^ ; w  : r : ■  ’  sf.:!!  >v  -.o.tOcd  to  -,:i\:;  •:.• 
of  identical  unit  loads  as  high  as  expected  10  i«.cur  during  storage.  !he  stn 
condition  wili  be  maintained  tor  a  period  ot  one  da>  nuninumi  alter  wbnb 
observations  shall  be  made  and  lecorded. 


2.  mim  SHOCK  THST.  The  test  specimen  shall  he  placed  on.  mn  not 
fastened  to.  the  platform.  With  the  specimen  in  one  position,  vibrate  the  plattorm  a.t 
1/2-inch  amplitude  (1-inch  double  amplitude)  starting  at  a  frequency  of  about  ;  cedes 
per  second.  Steadily  increase  the  frequency  until  the  package  teases  the  platform.  If 
resonant  frequency  is  achieved  when  a  1/1 6-inch-thick  feeler  may  be  momcm.tnK  slid 
freely  between  every  point  on  the  specimen  in  contact  with  the  platform  at  some 
instance  during  the  cycle  or  a  platform  acceleration  achieves  a  magnitude  of  tl  Ci. 
Midway  into  the  testing  period  the  specimen  shall  be  rotated  90  degrees  and  the  test 


continued  for  the  duration.  Unless  failure  occurs,  the  total  time  of  vibration  shall  be 


one  hour  if  the  specimen  is  tested  in  one  position:  and,  if  tested  in  more  than  one- 
position,  the  total  time  shall  be  30  minutes  in  each  orientation.  Unless  failure  occurs 
the  specimen  should  be  subjected  to  a  second  series  of  vibration  periods  as  described 
above.  Observations  of  unit  load  conditions  should  be  made  and  recorded  after  both 


senes. 


3.  IdXiHWISH  PKU11  TPST.  The  edgew i sc- drop  test  shall  be  performed  un  a  smooth 
level  cone'  surface.  The  unit  load  shall  be  positioned  with  one  edge  ot  the  base 
supported  on  a  sill  approximately  h  inches  high.  The  unsupported  opposite  edge  shall 
then  be  raised  and  allowed  to  fall  freely  to  the  concrete  surface  from  a  height  as 
determined  below: 


Table  2:  Drop  Heights  for  l  evel  C  Protection 


( j ro u  W eight  of  L’nit  Load 
(>1M)  lbs  and  1  CSs 


Height  ifi"  .Kiiised  .lisigiiJDi. 

I ,/2  I7  *-  (i  inches 


<-.01-3.000  lbs 


I  IK'  he  > 


TOO  I  lbs  and  greater 


1 ...■  1 6-i-binches 


'Note:  I.  equals  the  length  in.  inches  of  the  pallet/skid  edge  which  is  perpendicular  to 
the  raised  edge.  Drop  height  should  be  calculated  to  the  nearest  1/4  inch. 


The  test  Dial;  be  applied  once  to  each  base  edge  of  the  unit  load.  It'  the  si/e  of  the 
unit  lo.ui  and  the  locution  of  the  center  of  gravity  are  such  that  the  drop  cannot  be 
made  from  the  determined  height.  the  creates!  safe  attainable  height  shall  be  substituted. 


1  MTUi AMCAf.  11 WDI  IND  I  PS  I 


unit  load  shall  be  lifted  clear  of  the 


ground  b',  a  !  oik  lift  truck  ot  suitable  v;/e  and  capacity  and  transported  in  tiie  Icvci  or 
backgih  ;-,i. oau;  fur  a  distance  ot  a!  leas;  iuo  feet  Part  ot  the  pa  tit  which  tb.e  toiklil 
truck  tr, c.  -roes  should  simulate  ramps,  dock  plates,  or  whatever  obstacles  that  would 


actual!;,  be  encountered  during  the  expected  handling  cycles. 
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TP.ST  1XH  IPMi .VI 


1.  i  i  'S  I  SPLCIMHX. 

a.  Drawing  Number: 

b.  Width: 

c.  Length: 

d.  Height: 

e.  Weight: 

2.  COMPRLSSK  )\  TILSTKR 

a.  Manufacturer: 

b.  Platform: 

c.  Compression  Limit: 

d.  Tension  Limit: 

.v  TRANSPORTATION  SIMULATOR, 
a.  Manufacturer: 
n.  Capacity: 

c.  Displacement: 

d.  :  eed: 

e.  Platform: 

b  1NCL1NLD  RAMP. 

a.  Manufacturer: 

b.  Type: 

c.  Grade: 
d  Leintth: 


ip  as  a;":  : 

51-12  tneh.es 
45-5/-S  inches 
43  1/2  inches 
LoPO  pi uinds 

( Jrmond  Manutacturinc 
60  inches  by  d  ir.che 
50.000  pounds 
50,000  pounds 


Castles  1  aboratory 
P.OOO-poend  pallet 
1  2  inclv  Amplitude 
>0  to  lot!  rpm 
5  feet  in  N  feet 
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PART  5 


TEST  RESULTS 

The  unitization  procedure  for  the  fiberboard  containers  was  initially  conduced  using  the 
full  MIL-STD-1660  test  procedures.  The  pallet  successfully  passed  the  stacking  test  and 
the  repetitive  shock  test.  During  the  edgewise  drop  test,  the  pallet  failed  due  to  a 
broken  pallet  base.  A  request  was  then  made  by  the  Storage  and  Outloading  Division 
that  the  pallet  be  tested  under  a  reduced  MIL-STD-1660  since  the  pallet  was  to  be  used 
to  transport  bulk  ammunition  from  one  plant  to  mother  utilizing  only  road  shipment. 

The  following  is  a  list  of  the  results  from  the  second  test  that  was  conducted  on  a 
second  test  pallet. 

1.  STACKING  TEST.  The  stacking  test  was  performed  using  the  usual 
MIL-STD-1660  test  procedure  instead  of  the  Limited  (Level  C)  Transportation  and 
Storage  Cycle  since  the  MIL-STD-1660  stacking  test  is  considered  adequate  for  verifying 
the  unitization  procedures  for  stacking.  During  the  stacking  test,  the  test  pallet  was 
loaded  to  9,200  pounds  compression  for  a  period  of  one  hour.  At  the  end  of  the  one 
hour  period,  the  compression  load  had  not  decreased  and  the  load  had  not  compressed. 

2.  REPETITIVE  SHOCK  TEST.  The  test  pallet  successfully  passed  both  the 
longitudinal  and  lateral  transportation  simulation.  Duration  of  the  test  was  60  minutes 
for  each  orientation  of  the  pallet.  In  order  to  achieve  the  required  1/16-inch  clearance 
between  the  pallet  ana  the  Transportation  Simulator  bed.  the  equipment  ua.s  operated  a: 
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230  rpin  foi  the  longitudinal  orientation  and  235  rpm  for  the  lateral  orientation.  1’here 
was  no  damage  noted  during  the  repetitive  shock  test. 

5.  HlXiHWlSH  DROP  TEST.  latch  side  of  the  pallet  base  was  placed  on  a  be  tm 
displacing  it  6  inches  above  the  floor.  'The  opposite  side  was  raised  to  heights  of 
11.75  and  i 2.5  inches  above  the  floor  and  then  dropped.  (See  Test  Procedures  for 
Drop  Height  Calculations;  This  process  was  repeated  in  a  clockwise  direction  until  ali 
four  sides  of  the  pallet  had  been  tested.  The  pallet  suffered  no  major  damage.  T:  r 
only  problem  that  occurred  was  the  displacement  of  the  side  assemblies  during  the 
drops.  After  investigation,  the  problem  was  determined  to  be  improper  nail  type  and 
too  few  nails  from  what  was  called  out  in  the  specifications. 

4.  MECHANICAL  HANDLING  TF.ST.  So  additional  testing  was  performed  on  the 
pallet  for  this  step  of  the  test  due  to  the  amount  of  forklift  handling  the  pallet 
underwent  during  the  above  portions  of  the  test. 
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PART  6 


CONCLUSIONS  AND  RECOMMENDATIONS 

1.  CONCH  SION'S.  The  test  pallet  that  was  used  to  verify  unitization  procedures  for 
fiberboard  drums  was  subjected  to  both  the  MIL-STD- 1660  test  procedures  and  a 
modified  MIL-STD- 1660  for  Limited  (Level  C)  Transportation  and  Storage  of 
Ammunition  Items.  The  test  pallet  tailed  the  MIL-STD- 1660  test  procedure  during  the 
edgewise  rotational  drop  test.  A  second  pallet  was  then  constructed  and  retested  using 
the  modified  MIL-STD- 1660  for  Level  C  protection.  The  second  pallet  successfully 
passed  the  modified  MIL-STD- 1660  test  without  any  major  problems. 

2.  R E CO M M E N D A T 1 0 N S .  In  the  event  that  a  unitization  procedure  for  fiberboard 

drums  is  needed  for  areas  that  require  a  full  MIL-STD- 1660  certification,  this  unitization 
procedure  could  possibly  be  used  if  it  were  made  from  hardwoods  rather  than  the 

softwoods  (pine)  which  were  used  for  these  series  of  tests.  Additional  testing  would  be 

required  to  qualify  this  unitization  procedure  for  a  full  MIL-STD- 1660  certification. 

3.  APPROVAL.  Since  the  unitization  procedure  failed  the  full  MIL-STD- 1660  test 

procedure  but  passed  the  modified  MIL-STD- 1660  for  Level  C  protection,  this  procedure 

can  not  be  approved  for  rail  shipment.  The  unitization  procedure  is  approved,  however, 
for  shipment  that  conforms  to  the  following  guidelines: 


a.  Items  are  to  be  used  or  consumed  at  the  first  destination. 


b.  Limited  shock,  vibration,  and  static  loading  will  be  encountered  during  the 
limited  transportation  cycle.  (This  guideline  restricts  the  use  of  the  pallet  in 
rail  shipments..) 

c.  Items  will  be  stored  in  a  favorable  warehouse  environment  for  a  temporary 
period  less  than  six  months. 
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DEFENSE  AMMUNITION  CENTER  ANI)  SCHOOL  -  SAVANNA,  IL 
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ttMHAi  WOUS 


I  A.  THIS  DCCUMf  N’T  has  SEEN  PREPARE  J  AND  ISSUED  IN  aCC.QROaNCL  WITH  AI  70-1. 
1  AND  AUG  Vi  NTS  TM  70-200-1  (  Oa^TER  5  )  AND  CONFORMS  TO  Mll-SlC-1  «0 . 


I  s.  D  !M£  NjIC  NS ,  CUB£  AND  W  EIGHT  CF  A  ?A1  ET  ‘Jf..l  -V.Ll  VARv  StlG-lTlY 
I  Dr  ENDING  UPON  Th£  ACTUAL  OlMfNSlC'lB  O'  Tu£  5C<'5  AND  Trtf  -vjrGHT 
j  CF  Thi  SPECIFIC  ITEM  BEING  :;NiTI?FD. 

c.  FC8  DETAILS  C'f  ’he  21-CAUON  Fs:£aBCa<D  CONTAINER.  SEE  MILITARY  SPECI¬ 
FICATION  MIK-7047J. 

CONTAINER  DIAMETER  -  '* 

CONTAINER  H£lC»>T . —  77  ^  *  " 

GROSS  MIGHT . . . . ,7«  t-85  iaWXI 

D.  DUNNAGE  LUMBER  SPfCJFKD  IS  CF  A  NCm-nA*  SICE.  FC»  EXAMPLE  ,  '  '  X  4- 
MATERIAL  IS  ACTUALL't  2/4*  THICK  BY  3-1  '  /  *  WIDE  AND  2  X  B"  MATERIAL  IS 
ACTUALLY  1-1/2"  THICK  BY  3-1/2"  «v IDE, . 

[  E.  UNLESS  OTHERWISE  SPECIFIED.  A  Plus  OR  MINUS  1/4"  is  ALLOWED  on  cm  RAIL 
I  D. MANSIONS  OF  ANY  DUNNAGE  ASSEMBLY.  SIMILAR  PIECES  IN  AN  ASSEMBLY, 

1  HOWEVER,  MUST  M  WITHIN  1/0"  OF  T ML  SAME  DIMENSION. 

I 

i  f .  WHEN  ASSEMBLING  A  FAlin  UNIT,  CARE  SHALL  B£  TAKEN  TC  INSURE  THAT  THE 
CONTAINERS  AND  DUNNAGE  ASSEMBLIES  AXE  EVENLY  ALIGNED  HORIZONTALLY 
AND  VERTICALLY.  AS  a»PlICA6LI.  SO  1*1AT  ThE  SIDES  AND  ENDS  CF  THE  ?Allf! 
UNIT  DC  NOT  EXCEED  A  1/2"  TOLERANCE. 

G.  IN  ORDER  TC  CBTa|N  COMPACT  (SOUND)  PAUfT  UNITS.  ALL  STRAPS  SHALL  [if 
LOCATED  IN  PROPER  ALIGNMENT  AND  TENSIONED  UNTIL  THEY  CUT  INTO  Th: 
EDGE  CF  THE  TOP  DUNNAGE  ASSEMBLY  AND  TH!  PALLET  DECK  AFTER  TEN- 
SlOMNC.  EACH  STRA*  w(U  Bl  SECURED  USING  ONE  SEAL  AND  TAG  PAIR  OF 
|  NOTCHES  PE R  SEAL.  ALL  STRAPPING  MUST  BE  STRAIGHT  WITmIN  7  ON  ANY 
!  SURFACE  CF  7hE  UNITIZED  LOAD.  It..  TOP  ,  BOTTOM,  SIDES,  C<  ENOS  THAT 
IT  ENCOMPASSES. 

I 

|  H.  WHEN  APPLYING  any  STRAP,  CaRE  MUST  BE  EXERCISED  TO  ASSURE  THAT  ThC 
END  CF  THE  STRAP  ON  ThC  UNDERSIDE  Cf  THE  JOINT  FXTfNDS  AT  LEAST  fc 
I  BEYOND  THE  SEAL.  THIS  EXTRA  M’NIMUM  LENGTH  Of  STRAP  15  REQUIRED  TC 
PERMIT  SUBSEQUENT  TIGHTENING  OF  LOOSENED  STRAPPING .  ^TENSIONING 
J  CAN  «  ACCCMPLlSHtD  WITHOUT  REPLACING  STRAPPING  OR  SPLICING  STTLA*- 
■  PING  THROUGH  TH!  USE  Of  a  MANUAL  OR  PNEUMATIC  FEED  WHEEL  TYF*  TL  N- 
SIONING  TOOL  AND  THE  APPLICATION  CF  ONE  ADDITIONAL  SEAL. 

J  CONVERSION  TC  YtTRIC  EQUIVALENTS  DIMENSIONS  WITHIN  THIS  DOCUMENT 
ARr  EXPRESSED  IN  INCHES.  AND  WEIGHTS  ARE  EXPRESSED  IN  POUNDS.  WmEN 
NECESSARY.  THE  METRIC  'CUrVAlENTS  MAY  U  COMPUTED  ON  THt  BASIS  Cf 
ONE  INCH  ECUALS  25.4mm  AND  ONE  POUND  EQUALS  C.4*4<C. 

X.  install  HORIZONTAL  STRAPS  TC  ENCIRCLE  THE  DUNNAGE  ASSEMBLIES 

as  SHOWN.  HORIZONTAL  STRAPS  MUSI  8£  TENSIONED  AND  SEALED  •**RIOR 
TO  THE  APPLICATION  OF  TIEDOWN  STRAPS. 

L.  INSTALL  EACH  TIEDOWN  STRAP  TC  PASS  UNDER  THE  TCP  DECK  BOARDS  Cf 
T He  PAlLCT  AND  TC  at  LOCATED  AS  SHOWN.  TIEDOWN  STRAPS  WILL  NOT 
U  ALLIED  UNTIL  THE  HORIZONTAL  STRAPS  HAVE  BEEN  TENSIONED  AND 
-SiALED  . 

M  THE  FC  .LOWING  AmC  (  DARCOM  )  DRAWINGS  ARE  APPLICABLE  FOR  0U1- 
LCADING  AND  STORAGE  OF  THE  ITEMS  COVERED  BY  THIS  DRAWING. 

CARLOADINQ  - DRAWING  1  9-4a-4U  3-5pa)  002 . 

TRUCXLOAOING - DRAWING  I  9-48-41 17-MPAl  003 . 

STORAGE - • - DRAWING  1 9-4B-41 1 8-1  -7-3-4-1  4-22pa100?  . 

MHVAN - DRAWING  I  9-48-4166-1  SPA  1033. 

COMMERCIAL  CONTAINER- DRAWING  J 9-45-4 133 - IJPA20O2  . 

N.  FOR  METHOD  OF  SECURING  A  STRAP  CUTTER  TO  TH  PALLET  UNIT,  SEE 
DAICOM  DRAWING  I  9-4B-4I27-2OP10OQ . 

(  CONTINUED  AT  RIGHT  ) 

MATERIAL  SPECIFICATIONS 

PAUfT- - -  SPECIAL  4-WAY  ENTRY,  Sr2E  45-3/4*  x  51-1/2*. 

PtESCRVATJVt  TREATED,  SEE  GENERAL  NOTTS  "V" 

AND  "5  ’  ABOVE. 


LUMBER - SEE  Tm  743-2CO-1  ( DUNNAGE  LUMBER)  A  NO  FED 

SPEC  MM-l-731,  SEE  GENERAL  NO"ES  *X  1  AND  *S"  ABOVE 


NAILS . .  FTD  SPEC  FF-N-105:  FOR  FILLER  AND  DUNNAGE  ASSEMBLIES, 

COMMON,  CfMeNT  COATED  OR  CHEMICALLY  ETCHED,  ALT: 
ANNULAR-RING  TYPE  A4AJL  OR  PALLET  TYPE  (  MECHANICALLY 
DEFORMED  )  NAIL  OF  SAME  SIZE;  FOR  PALLET,  SEE  KEY 
NUMBERS  ON  PAGf  4. 


STRAPPING,  STEEL  -  F€D  SPEC  QQ-S -781.  CLASS  J,  TYPE  I  O*  Z5Z.  HEAVY 
DUTY,  FINISH  B  (GRADE  2),  SIZE  3/4-  X  .C35*  OR 
.031*. 


STAPH,  STRAP  - 


FED  SPEC  OO-S-701;  TYPf  D,  STYLE  I,  H.  CRI7, 
CUSS  H,  FINISH  B  (  GRADE  2  ). 

F*D  SPED  FF-N-TO*)  TYPE  Bl,  STYLE  3 


(  GtNiRAL  notes  continued  ) 

c.  if  less  Than  Six  containers  are  TO  at  loaded  On  a  pallet,  it  Shall  BE 
ACCOMPLISHED  BY  SUBSTITUTING  FlllIR  ASSEMBLIES,  AS  DEPICTED  ON  PAGE  4, 

for  the  omitted  containers. 

T.  UMT  LOAD  MARRING  WILL  BE  ACCOMPLISHED  IN  ACCORDANCE  WtTH  Mll-STD- 
»?v  (  MARKING  FOk  SHIPMENT  AND  STORAGE  ).  PULL  IDENTIFICATION  MARK¬ 
INGS  IN  ACCORDANCE  WITH  MlL-STD-125,  TO  INCLUDE  NSN  AND  OOD1C, 
CJAMtTY  AND  NOm£ NCLATURt,  iCl  NUMBER.  AND  GROSS  WEIGHT  OF  THE 
LOAD  SHALL  BE  MARKED  ON  TAGS  lOCATEO  ON  OPPOSITE  UP*U  CORNERS  Cf 
THE  LOAD.  BAR  CODE  LABELS  ARE  lEQUlRtD  ON  T>*  STRAPS  OF  OPPOSITE  COR¬ 
NERS,  AS  SPfCJflED  IN  MJl-STD-l?V. 

Q.  THf  pAllfT  AND  AIL  WOCDfN  DUNNAGE  USED  IN  THE  UNIT  LOAD  SHALL  Bf 
PRESERVATIVE  TREATED  IN  ACCORDANCE  WITH  TF«  P*OC£Dl*£S  SftClFIED  IN 
MILITARY  SPECIFICATION  MiL-8-2427  FOR  ClfATIO  WOCDfN  BOXES.  WHEN  TMT 
DUNNAGE  CONSISTS  Of  MORE  THAN  Oh£  COMPONENT,  TT  MUST  BE 
ASSEMBLED  PRIOR  TO  TREAT ME NT .  THE  UTTIRS  PA  DENOTING  PG54  (COPPtP 
OUINOLINOLATI  >.  P6  DENOTING  M-GARD  WSi C  (ZINC  NaPHTHENATT  fMULSlFI- 
AlLf  ).  OR  PC  DENOTING  M-GARO  W310  OR  CUNAPSOL  (  CCPPt*  NAPHTHNAT[  ) 
WILL  BE  APPLIED  TO  an  OUTIR  FACE  OF  A  DUNNAGE  ASSEMBLY  AND  TC  Th£ 
CUTER  FACE  OF  7ft  CLNTER  PCS!  ON  A  51-1/0"  SIDE  OF  THE  PALLET  In 
LETTERS  AT  LCAST  CNE-1NCH  HIGH- 

it.  THE  WOODS  USED  FOR  THE  ASSEMBLY  OF  THE  DUNNAGE  ASSEMBLIES  AND 
PALLET  MUST  BE  SEUCTED  FROM  GROUPS  H.  HI  AND/Cfi  ET  CF  MIL-STD-731  . 

ALL  OTHER  REQUIREMENTS  SPECIFIED  WiThIN  MIL-STD-731  PERTAINING  TO  T^f 
WOODS  USED  IN  PAUfT  OR  DJNNaGE  ASSEMBLY  CONSTRUCTION  ARE  TO  U 

followed. 

S  ANY  REQUEST  FOR  DEVIATION  FROM  TM[  procedures  delineated  in  this 
DRAWING  MUST  BE  DIRECTED  TC  THE  COMMANDER,  U.S.  ARMY  AR MAME N'* 
RESEARCH,  DEVELOPMENT  AND  ENGINEERING  CENTfl,  ATTN  SMOV-CSr, 

ROCK  ISLAND,  ll  417YC-7XU,  fOR  SPECIFIC  APPtOVAt.  FCRtXAV^U.  1 

SPECIFIC  APPROVAL  M'JST  BE  OBTAIN. ED  FOR  SUBSTITUTING  A  DIFFERENT  T  i*E 
OF  STRAPPING  Than  the  SUA’POJG  SPECIFIED  . 


PACE  2 


PROJECT  CA  1W1-C 


8-2 


StA.  *0*  V4*  STRAPPING 
(  4  |£CD,  1  PEI  STRAP  ). 
CtiMP  t aC m  seal  With 
TWO  PAR  OF  NOTCHES.-- 


-TCP  ASSEMBLY  (  1  »EUD  ).  SEE  THE 
/  DETAIL  BELOW. 


stapujs/ib*  wise  :y 
3/4"  LEG  LENGTH  (2(i 
Si  CD.  *  PER  TIEDC’AN 
S^RAP  A  NO  6  PfR  HORI¬ 
ZONTAL  STRAP  i. 


-  fiETK,  AN  Sr*A?.  S/i‘  x  CJJ-  cc  m,  • 

|  *.  1J*-C  ■  SlLEL  S  TKA  ING  l 

|  REGDV  SEE  GENERAL  NOTE  "L*  C ■'■>  PAGE 
I  2. 


•HORIZONTAL  STRAP,  3/4-  x  CIO  C.R 
.031'  x  \f  -3*  LONG  SIEEl  Strapping 
(2  lECO  SEE  GENERAL  NOTE 
ON  PAGE  7. 


Side  assembly  ( 2  «eod  > 

K.C  a  . 


SEf  T>tf  ::n*  ; 


SPECIAL  PALJT,  45-3/4*  *  5! -I  T 
SEE  THF  DETAIL  ON  «t  G£  4 . 


PALUT  UNIT 

SEE  GENERAL  NCTt  *p"  ON  PAGE  7 


SILL  Of  MATCH  IAL 

LUMBER 

LINEAR  FEET 

BOARD  FEET 

r*  x  4* 

21.17 

7.36 

NAILS 

no.  «rOD 

ROUNDS 

6d  (  2"  ) 

_ * _ 

£7.29 

I  PALLET,  SPECIa.,  45-4/4-  X  51-1/2*  . I  REQO - 113  IBS 

|  STEEL  STRAPPING,  3/4*  X  ail*  Of  .035***41.50*  REQO . 4.3?  LBS 

J  SEAL  FOR  3/4*  STRAPPING .  4  REQO .  NIL 

i  STAPLE,  ’5 Af  x  3/4  . . . 20  RE  CD -  NIL 


'IN 


-T 


6  CONTAINERS  OF  BUI X' EXPLOSIVES  *'  17*  LBS' - 1,40*  l  IS  1  *”«C*  > 

DUNNAGE - -  TV  L 15 

PALLET . . .  11-  LBS 


TOTAL  WE'GKT 
CU»t . - 


- . 1  5a.  i  P.5  I  A?PRC  *  ' 

- 46.2  Cl'  FI  (  APPRO  C. 


r-  Tie  PIECE,  1"  X  6"  X  51-1/2* 
t  (7  REQO).  NAM.  CUTtR 
TIE  PIECES  TO  THE  SIDE 
STRUTS  w//-6d  NAILS  AT 
EACH  END  ANP  TO  THE 
LONGITUDINAL  PIECE  W/ 
3*4d  NAILS.  NAIL  INNER 
TIE  PIECES  TO  THE  SIDE 
STRUTS  w/2-4d  NAILS  AT 
EACH  END.  EVENLY  SPACE 
fNNf*  PIECES  8E  TV/E  IN 
OUTER  TIC  PIECES. 


r  LONGITUDINAL  PIECE  ,  *  *  K  4  *  x 
I  51-1/2*  (  I  RE  CD  ).  nail  TO  Tht 
/  FILL  PIECES  w /2-6d  PAILS  AT 
1  EACH  END. 


FILL  PIECE .  I*  X  4*  x 
12-  (2  REQD  ).  > 


5IDC  ASSEMBLY 


LONGITUDINAL  PISCE  , 

1  ’  X  X  5W/2 •  (  ? 
t£QC  ).  NAIL  TO  THE 
SIDE  STB  UTS  w/?-4d  NAILS 
AT  EACH  ENC  . - 


SIDE  STRUT .  ?-  X  1  X  ..-I/4-  12  REOD). 


TOP  ASSEMBLY 
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SPECIAL  PALUT  DETAIL 


KEY  NUMBERS 

©  OUIEl  POST,  «■  WIDE  X  7-3/4"  HIGH  ( ACTUAL  )  X  3-1/7  ■  LONG  (4  HOD). 

0  CENTER  POST,  4-  WIDE  X  7-3/4-  HIGH  (ACTUAL!  X  7-1/7"  LONG  (3  MOD). 

(I)  Oum  STRINGER,  1"  X  8"  X  43-3/4-  (3  MOO). 

0  Omtl  STRINGER,  I  -  X  4"  X  43-3/4-  (1  MOO  ). 

0  TOP  DECK  BOARD,  1-  X  6"  X  51-1/7-  (7  MOD  ).  NAll  TO  SIDE  PgCE  w/J 

NAILS  (TYPE  n,  STYLE  IS),  7-1/4"  LONG  X  .170"  DIAMETER  AT  EACH  END. 

NAll  OUTSIDE  AND  CENTER  DECK  BOARDS  THU  THE  STRINGERS  INTO  THE 
POSTS  w/3  NAILS  (TYPE  H,  STYLE  IS).  3"  OR  3-1/4"  LONG  X  .135"  DIAMETER 
AT  EACH  LOCATION.  NAll  OTHER  DECK  BOARDS  TO  Tm£  S1IINCERS  w/3 
NAILS  (TYPE  H,  STYLE  IS),  1-1/2-  LONG  X  .170-  DIAMETER  AT  EACH  LOCATION 

@  OUTER  RUNNER,  1-  X  3-  X  51-1/7"  (7  MOD  ).  NAIL  TO  THE  PC5T5  w/3  NAILS 

(TYPE  XL.  STYLE  IS),  7-1/4"  LONG  X  .170"  DIAMETER  AT  EACH  JOINT, 

0  CENTER  RUNNER,  I'XTX  SM/7‘  (1  MOD  ).  NAIL  TO  THE  POSTS  w/>  NAILS 
(TYPE  IJ,  STYLE  IS),  2-1/4"  LONG  X  120"  DIAMETER  AT  EACH  JOINT. 

0  SIDE  PIECE,  1"  X  4"  X  44-1/4-  (7  MOO  ), 

@  SPACER  PIECE,  I*  X  4-  X  70-1/4"  (2  REOO  1.  CENTER  ON  THE  SIDE  PIECE  AND 

LAMINATE  W/4  NAILS  E  TYPE  II,  STYLE  IS),  1-1/7-  LONG  X  .120"  DIAAtTER, 
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